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m(Dmm^mmmmommz^Mmfrmm^nw]^mr^T^titjK<-mzm 

mz> frizz tix^&o ^ >^vv yfr^te^commir&tfmiz^v) >pte< % s' 
x^cDmm^commz^mT^ @ i N ^M^omm— 

£11-%^ 3 /? 7 -9-^7 y ^ U-^n^tLT^^.(Shimizu et al. Adv. I 
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mmunol. 72:325-380, 1999)o tuxfe© a 4 4 V > t bT&s Z(Dft/3 IV 

~fy T 5. U —\Z.m b a 4 j8 1 §M ct t> &£VLA-4(very late antigen-4)^^V 
/? 7 -y-y? T ^ U — fcJR b a 4 £ 7 IS «t D & SLPAM-K lymphocyte Peyer' s pa 
tch HEV adhesion molecule-1)^^© 2@II^Pe>tiTV^o i^ti^lt 

^©^ffif^ff a o LPAM-1^& N ^MJ^OBiW >; >/^ffi^© U >/\° 
m*— ^ >^(-M#1-§^h^ ^.tiTV^ (Butcher et al.Adv. Immunol. 72 
:209-253,1999) o ^B#fc{^ «1SJ; DM^^f^ h*^ ^ 

#f3ICAM-l, VCAM-ls a^HE^CDJM U >/«0'J W13$CD}g 

*(3H#■r§MAdCAM-l^^^tI&tLTV^§(Shimizu et al. Adv. Immunol. 72: 
325-380, 1999) 0 £ti^*^©[*k VCAM-lfci\ VLA-4^tFLPAM-l©j^^±t® 
CO V iS> h* 2: Its ^^MAdCAM-l^s LPAM-1© U # > F £ LXl^mTZ 
m^gflT^Zo VLA-4,LPAM-14*fi© >J iS> K ^ bT\ «^ h'J^^XO 
— 8f$)§7^ ^P^^^>*)l5l^{3^P$,tiTV^(Shimizu et al. Adv. Imm 
unol. 72: 325-380, 1999) 0 VLA-4CDJST3 /? H>r^'J>^/7?^ U — « s 

^£ffll^4>ft< % 6-o©^>^'J >(VLA-1~VLA-6)J; DRl§o VLA-5, 
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Sl^rr^ ra^H-#-ir&(Pulido et al. J. Biol. Chem. 266:10241-10245,1 
991. ) 0 Clements l±, VCAM-lWMAdCAM-l©T ^ y KIEWtds LDVi:«*© 
IB^JlO^Lfco VCAM-1 ^tfMAdCAM-l^cDCICDCS-l^gB^I©— 
&Vfcmmm i nA-4Rm?M-lb1@-&m3fcte^Z. t friz £ ti(Clements 
et al. J. Cell Sci. 107:2127-2135,1994, Vonderheide et al.J. Cell Bio 
1. 125:215-222,1994, Renz et al. J. Cell Biol. 125:1395-1406,1994, Kil 
ger et al. Int. Immunol. 9:219-226,1997.). *CS-lM(fB3WVLA-4/ LPAM 
-1 b VCAM-1/ MAdCAM-1 tCD^lzm^X^ £ £ h ifiWM Vfc 0 

&fzs CS-lM^Tt^l^-o 1^1— ©cyclic peptide^) s VLA-4SU c LPAM-l iiVCAM- 
l,MAdCAM-mWS-l ^7^F£<Dm<&&m ! mTZZL£&m&£tlT^Z (Van 
derslice et al. J. Immunol. 158:1710-1718,1997) 0 MWte 

tizX D a 44 >y L >fV >tVCM-l, MAdCAM-1, 7^7n^^^>J:0^t© 

mzx ^mm^n^^t, fit iz it e mtcoikmfr h t&mm^ow: 
m & z (Dvik-4/vom-mmwM § m vfr;b ^ & ^ ^ & £n ^ tir v ^ ( e 1 ices , c 

ell 60:577-584,1990, Osborn et al. Cell 59:1203-1211,1989, Issekutz et 
al. J. Eex.Med. 183:2175-2184, 1996. ) Q VLA-4&, U -Wn 
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x-*i?>#m&sfm^ ^xhmm, ^^iiaiiitM^^so^ vla- 

$ tiX%> D s VLA-4/VCAM-l©S«a*^ £ tt & i: UJi 
& #» C £ fix V> 5 o ffi^ ©M^^i £ £ CDVLA-4/VCAM-l©^^a«^H# 
nctit iffi^ ©iSffiifc £ it 3 VGAM-l 3 - £ t> & 
*i/rv>£o sp-fes rSf^b^tifeifii^^lHSa^nXs VCAM-lfctU^-^ 
^ttfJJKvan Dinther-Janssen, J. Immunol. 147:4207-4210,1991, Morales-Du 
cret et al. J. Immunol. 149:1424-1431, 1992. ) N Hf§Jt(ten Hacken et al. C 
lin. Exp. Allergy 12:1518-1525,1998. )RTFTU)V^—^Mte$$l,fZ>Jffilk.X) t 
^t_tj&( Randolph et al. J. Clin. Invest. 104: 1021-1029, 1999). 
I'JrYhrX (Takeuchi et al. J. Clin. Invest. 92:3008-3016,1993.), 
*/*.—tr\sl/m%iW- (Edwards et al. Ann. Rheum. Dis. 52:806-811,1993.), 
#|gttM^(Steffen et al. Am. J. Pathol. 145:189-201,1994. ) s 9&-frA,( 
Groves et al. J. Am. Acad. Dermatol. 29:67-72, 1993. )*$<D gBMEit 
£>0&ftfflil&. ftfl»fb#i( O'Brien et al. J. Clin. Invest. 92:945-951,1993 
.) s ^D->^^a*f«M^^©^^»^^©^iaii(Koizumi et al 
. Gastroenterol. 103:840-847,1992 and Nakamura et al. Lab. Invest. 69: 
77-85,1993.), H^fc*5(t^)l¥^^M(Martin et al. J. Autoimmun.9:6 
37-643,1996) N «WW«MJE^4t©^teM-(Herskowitz et al. Am. J. 
Pathol. 145:1082-1094,1994 and Hill et al. Kidney Int. 47:1383-1391,1 
995. )&Xxmm.<Dig&&&t>tiZ £ h^R^^ti-r^ dn&«^©^Ss 
V»T * VLA-4/VCAM-l©g^«^H#^ 3 o 
*^ ^tl^^tm%^fe^^ttt)^^;Vfc^V>T, VLA-4& b < &s VCA 
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& 0 Yednockk&tfBaronkfc^ f ^ttSM^T^ffe^Ii^ 

(Yednock et al. Nature 356:63-66,1992, Baron et al. J. Exp. Med. 177:5 
7-68,1993. ) 0 Zeider£>&, 'J ^^^)VX^ ^— >f yMWmz 

$g^bT^£(Zeidler et al. Autoimmunity 21:245252,1995. ) Q f;fc. WM> 
^Mz&tfZ a 44 yffii^(D^m^mt, Abraham ^~Bl IFSagaraS, 

fccfct) (Abraham et al. J.Clin. Invest. 93:776-787,1994 and Sagara et al. 

Int. Arch. Allergy Immunol. 112:287-294, 1997. k «ifel^r/H: 
&\fZ>a44 y^t?V y#ifo(Dmm±s Podolsky£>(Podolsky et al. J. Clin 
. Invest. 92:372-380,1993. ) {3 J; Ds 4 >->^ U M^MM^^VM^ 
i«a4^>r^'i VtrCf^^VCAM^CD^^, Baron & ic J; D (Baron et a 
1. J. Clin. Invest. 93:1700-1708,1994. m^tiX^&o £fcs KlM^h 
TOi fill tOSi^§ a 4 ^ >r ^ 'J >inl#:cD^#^M qJtl& £ t % 
N /ty— >^^;i/^fflV^^&^fc^tiTV^(Lumsden et al. J. Vase. Surg. 

26 :87-93, 1997. ) Q lsj«fcs a4^>T^'J>*l< mCMmfafiK Mtf-Jg 
^©M$imtKSfe#©lWfl!Jfc^t^jT tlX ( Isobe et al . 
J. Immunol. 153:5810-5818,1994 and Okahara et al. Canser Res. 54:3233- 
3236, 1994. ) 0 

LPAM-1© U # y FTfe £MAdCAM-m s VCAM-1 h f±H& t) fli^JJI, mf^Wk U 
y^W, sU^fo, mm^(D-m\Hmmmmgh endothelial venule; HEV) 

o LPAM-l/MAdCAM-l^««^, >J W^*— ^ ££31^10 fcflq 

^o^CD^a^S^^M-^-r^^hfe^I^tlTV^^o Brisking, £ 
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S±i5i^lS^bTV^(Briskin et al. Am. J. Pathol. 151:97-110,1997. ) Q 
^fes Hanninen£>&^ y^z- U M^ttli^^E^VT-fe^NOD^^^cD^^ 
^M^Ts ^a» s ll^^rL^^i:^^bTl^(Hanninen et al. J. 
Immunol. 160:6018-6025, 1998. ) 0 Zth^mMlZ&^X, LPAM-l/MAdCAM-1^ 

V ^ffifaCD^fofrm-^tek t) N ^ffiSf^ii^^^^VKPicarella et al 
. J. Immunol. 158:2099-2106,1997. ) J Pm^(Dmdx'^A^y^JViz^^xmPM 
©3^#^^e>tL^)(Hanninen et al. J. Immunol. 160:6018-6025,1998 and 
Yang et al. Diabetes 46:1542-1547,1997. )d t izX ^0 m&X&% 0 

£JL±<Dmmi±, M^-&T>&3'-Xhte£%VLk-4/VCM-l, LPAM-l/VCAM-1, 

i?m-i/mdcm-mmmm(Dmm m&om^mmmowimizm vmm 

X&% *S%m £ T % o tuxfe© VLA-47* >^ot=-Xbtl, X <DffiVLk-4$vffc(D 
mmit, W093/13798,W093/15764,W094/16094,^t5W095/19790(-faiiS^tLTV^ 
3o ^fes UA-4T>#d[-x b tVXCD^y^- Yi^m±, W094/15958, W09 
5/15973, W096/00581, W096/06108t, ^ bTVLA-4r>^:n ~x b t hXCDT 

*;mmmm±s wo99/io3i2 s W099/10313, W099/36393, W099/376I8SOT099 

/43642(c:faa^tLTi/^o hfrhte£fit>, llniJ&M£©^&k MM$.mX(D%L 

m^M^(Dmmxm^^0j^m^nx^^%omM^<Dh^6^^vr^ 
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mm, vt>~^?-mmw#i, mmmmm., ±m^v^ h-^x, ^m<m. 
mm, mmmtm, mmm, mmmm, mm&m, ^mmm^rti^cD^m 



[AttTIB-HRSi (2-1) s (2-2) Xtt (2-3) f^^S^U 




d) 
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Xfc*C(=0K C(HEB)(-R4)©^1**lfr&*U 

Y&m^mife&s C(~R5)(-R6) S C(-R7)=C(-R8)s ffiiftTVl/^i^S 

Z fcfcJ^ITOi^ C(-R9)(-R10)s C(-R11)(-R12)- C(-R13)(-R14) s 
^il!s Rlfr£>R14OTRl' hR2'& s ^fl^tls 
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v^ftft^glU 

n&m±<Dc=ctmzMmxi±^mu(Dm*i&j$hTb x<s sfes R2^R5& 

RlhRl\ R2^R2\ R1'£R2\ R7hR8f«ft^"ft^bT— I£^(2-2)-e3l£ 
tl^^±©C-Ch^fclg|nX^^P©^^bT^cfc<s Sfc^ R2hR5X 
& R2' hR5tt^bT-^(2-2)T^^ti^^±©C-Ch±^^^^JF^bT 

fc£ £ ft & & |sj — T? fei^tl)J;<) s MSJ«tts Any 7j<Ms 
i&ffli7)i3r)i& (m^te^vm^^AsXtb^) s f£MT;vy-;va (SI 

/vX&M^) s (^J-^^pJfB^^-e&Ji^) s ?y- 

/\rD7'J-/V& Jf«T;i/^;i/S (If tplZ^^um^%:^A;X&&^ 

) Tglfe^ftfcfgi&TVi^;^ ;i/S^ai^^ft7cf«T;i/^r;i/Ss ^ 

Ol^^pJH^^-e&Jiv^ •eti^tifefii7;i/n ->^ s t 
U — ;i/*-cgm^ftfcfSMT;i/n =^>Ss utV —JVMxmWkZtitzigM. 

FP^MglKTVi^— t FP^Mg^T^p^i^ Apyyfgf&T;)/ 
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EfcJ^jKJR-Ts «T;i/^;V*s &kTM=-)^^ fgMTVl^-^Ss 81 

D»fs^^;i/^-;i/* s fg^T;i/^r-;i/^ ffii^;^-;^ M^r)^)^ 
ffi$£T;i/^r;i/a s ffi^T;vn^i/S s (if ttn^^nJic^^- 
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TfctJ@mW*g^ C(=0K C(=S) N S(=0) N S(=0)2s NH-C(=0K NH-C(=SK CH2 
-G(=0K CH=CH-C(=0)W-fn£>£SlU 

s Tia^ (3) atr (4-i) ~ (4-5) -em£ti&4h&®}*m<o ] 




TO (is ±ib 7xr;i/75- * fc & © mmm 1 am b a a i& § 
*mm t*s ±t a 7x-;v77^ * & & ^ © gm^ b a § % § 
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mm * tz te^W5m%M.&T % „ 

Tfy*— r^n^s, r;v*y-r;^ s t;v^t;vt* 

b<s ii)ffSKtts 2~4ffe§o 7JV^Mhltftx^-M s r 
s^a&v ^vrn t^v^^^W ftsPfcf f, *u l*fiti& l ~ 6 £W£ b < 
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h 'J 7/vt;i/x^/vt N ^>^7;i/7hnp<^;i/a^^(f &fi?>o ad 
£ *) m 3; b < & 5 ~ 7 M9jtT&3o 

bT$?i: bv^o at p 7 'J -/UlitiS feliif lo^r o 7 'J -/i/SSI 
n*bs t:u^;i/*s t:y^;i/^ t°^v*u;i/* s t.°u';;i/* s 

s -f > j* >;;i* 3^ u;i/Ss ^v*7 u;i/*s ^>vV ^ w V)vmmti % ^ 
\f h tis £ b < & f u ^;i/ft s t° ^ k° y ^ y y ;i/* s 5^ 

-/i/SSVli^tife f 'J ^/i/Ss 7 ijm, ^-;v^re&Ds ad^> 

)]y-n^c ismtm tarn* ^ b t s b ^ 0 tv -/n-cti^ tifefg^ tjv * 

n^rV7/^/H, 7\D^V7 ? ;i/n^iyS^#fcg^S^bT^?^bW 
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itltlis 7n;v^;i/S s bv\~ 

;i/3£n h 'J 7;i/tD7-fe^;i/S^W&ti^o 7jv^^;i/»atit 

^rD7'j-;^;v^;i/SJ:ltlis b u 
{f&ti^o ;\D^;7j^;i/^jv*-JVii:lTfc h'J7j^n^^>^ 
^-^S^^W^tl^o 7JV^^r^*JV*-MJ;lT(t ;>< h=^>£ 
;i,pjf-;i^ s rc h^^pb;i/^;^ s ^ U— 7> 

;v#;w^E-f m^mf^tis J\uy>m^ T)vzi^-i/^ tji^-jIsM 
s 7km&, ^n^7 7;^;«s An^7 7;i/n^r^S^fctISJ:tt$? 

7T;l/3^^S^#^-gmahbT$f^bV^o :£BJ^»k:;fc^T«m:7*^ 7S 
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±13—^ ( 1 ) fc&^Ts 

A^^^tb^ShbT^ — $S5£ (2-1) *W^b<s Rl <hR2 N R7^R8^|g 
f3-fl£5S; (5-1) N (5-2) Slf (6) #8F£bl\> 



1 5 
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mmma, Rb s Rc;$OTd&|W|— T^otU<s TkJUM^s s\nf>m 

n^r^Ss 7'J- ;VS-eSm$tlfcfSMT;V3^-^>Ss ^tD7'J-MT*S 

) ^T^cis^ T U — )l$-3cis^ ^y=- D7IJ — ;i/^-^^>*s t h* n **y\mkT 
jv^-jv^ t: Fn^ri>fil7/l/^-Ms t Fn^MSl&TVl^^Ss ;\n 

R3i:R4fc}\ — $£5£ (2-1) t^VAT^«bfeat)T^§o ) 

±13— ^5$ ( 1 ) f3;£^Ts 
XttC(=0) s C(-R3)(-R4)cD4t-^^ s #{zC(=0) s ^fl/>S^f bt^ 0 Y 
tem^fflffi^ C(-R5)(-R6), C(-R7)=C(-R8k {SMTfr M 

^mm&s c(-R7)=c(-R8)*s$?^b<s M^mm-^tm^m^^o z&m^ 
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4#fc: s — flgsS (2-1) fc:fcvvrs R1J:R2«^ (2-1) fg^haS± 
©C=Chit«gf0^fe{±^|g^CD^§^t-^»— ^ (5-1) W (5-2) 
$ti5^lfSb<s £ 5> fc— (5-1) ftWSb^o TIB-IS^ (5-1) 

(5-2) t^^T-, M-c^nsag&s mnm^tcitmmm 

&:fc\ #M#fc::fc^Ts Rl^R2^M^rbT-^(2-l)T^^n^^±CDC 

=c h * £ £ m^r^ fc— $£5$ ( 2-1 ) ~e ^ £ 

E tr^^ti^ah bT{i«T;i/^;i/SX(i7K*^^W^ b < x J; t)#?£ 

R l~R2^^b T ^^^^^±©W«Ra~Rd^^fe^)©h|5]1i© 
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Ss gmxMsm© b° u b < t± ^ ^ n ^\^>;i/&bW £ b < s # £ 

^•©Sttt^bT&s l~3f@ s ^Kll lx»2fS©MT;i/^;«^ 

T-£m£tl&&h ltiiG(=0)^fS bW 
^BJ^^T&s (1) fc&^Ts 

Ads-^ (5-1) xtt (5-2) T-^^tL^a-e^Ds s^s MifiWtmm^ 

mnm^tz&mmM^&bm&tiz^y^vmttOs is 2 S 3Sfe(±4M 
^A,t±mmjL\±^mm(D 5 ~7i^fe5©^ bv^ 

5$ (5-i) x& (5-2) -eg^a-iasT&tK 5£*s m^ksrjr^ aEStjs^* 

fc£^JBC^ < k!)^fta^5 t nM : ?&0 N Is 2s 3 £fci±4M^A/£SSjflJ 

£fcs — m& (1) tfifc&VMTs Y*sC(-R5)(-R6)TS**ISST?n A**— 
$25$ (5-1) X« (5-2) T^^ti^ST^Ds 5$ek Mtfillfs 
Sfe^^M-^^D^n^^D^^Os Is 2s 3tfcli4ffl^ffi 

Sfcs — JKS: (l) 4«fc*5V^Ts A#~ jfisi; (6) T*^£frb3Si?fe3©ybs 

^B^Tiis A^TfB-jK (2 4) T-^^tl^*s 
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u^k^m^s ^DnjfR\ yu^em^ -hD*s m.mwa 

Rb^ 7 jc^ig-? s 7y|fi^ ^nng?, - h n& ^fftgfel 

~3©t;i/^;v*. T^y^ j^^l~3©T;i/^r;vXtr 13m2g$i£;H 

e ^mm^ 

*mm~ei±s A^ria-fes (25-1) s (25-2) N (25-3) xit (25-4 
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(25-2) (25-3) 



^IPJ^tts Xs A*s— JKS; (26-1) N (26-2) Xt± (26-3) cWTtlfrT! 




(26-2) (26-3) 
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E ^KHUH ^\ 
;i/S©^-fti£>t:itbs 

*|gE«tt, A*s T | 3 -|g^ (2 7) -C^tiSS, 
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;i/^/i/^/i/7 t-^r 7 irM s 3, 5-^7onfj^>-4 — 
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T£o ^©h# n (7) ©a^sp^ov^T^— ^ (i) (ommcD 

fes 3})Vtf>M (7) ©tlSQC^^TIi-K (1) ©^©^T^^ 

fc: N 3b;p^>ffi (7) ©gJ«R(3o^T{±s NH 2 ^^^iqri«:II^ 

7 - Tif^>9 h U 7V-/V) s HOBt (1-tF n ^^y^ h >j 
;V) s DMAP (^^7^l^iJ^» ^©7atU»«iJh#fcD I C ( 
^V7nt:MM^^ F) s dcc (^>^n^^>;v#;i/^iM ^ f 
) s edc ( l 3 -( 3 - y^^;i/7 5 y :rni;;i/):frM*$M ^ F 

) ^if©^^J§MV\ ^no^>, DMF (NJ-^^fMJI/A7^ F 
) s NMP K» WIM^^t^^i:^ 

If § & o 002.«8fJ8g LTWang 1/ 2? K U S> > £ 2 , 6 

/7Dn^>vV/^P'J h*©#STDMFi4 I "T? ( KJ5S^ffV^^5 i ;i' (8) 

(8) (±31^^tifegifeXRtcji&CT?StiJ^^fcTT^ > (9) 

;—j]s&¥(Dmm*-e s n c i 2 &tz&*(D&ffimtez<DM7Gffl*ttm$tiz 

3htiD7^> (9) ^zKi^t^o *fes Fmoc* (9-7;V^l^ 
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h*is±>)]stf-Jim fc^tJ&M^ftfcT (FmocNH) 

9) ^m<z£ifi-e&2> 0 




(7) (8) (9) 



— m& (1) fc^V^T, Aifi—m&, (2-1) T&Ds X*5C(=0)T»$)^-f $ b* 

(13)^ 7^(9) h^*;v^>^7KtJ (10) mM&0ki*T, & 

4"ffi^Ts MbT,EJS£^&) a&a^fciu (9) 
tf>m (i i) vrDfcvi/*;^^ ^ b&^©Mlit£#M£-y-£££ 
Tlg^^s ^y#;i/^>S£ (12) izm^frWis h)i/^> J $>m*&Mte¥& 

)a& s — (2-1) >£©^1t^£^ir&©-<?fe£o 



(9) 




O 

(11) 



— (1) fc:}3VVT\ A#— (2-1) T?&!K X#CH2T&S^*A 
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(15) its T$> (9) hPT)V^\i F (14) £ h;Kn>-£>^ 
M$(D(2)la^ -jfisS (2-1) ^(DnfrWm%mT ; bCD-£&&o 



(1) ^43V>Ts A*s—ASS; (2-1) T-afeDs XdWe&tK — 
(2-1) #©R1^R2 & s (2) -^^^tl^^gJ:©C=C^J±fc^S#^t^^b^V^ 
A (19) ©MB^fco^TfB1~o (9) £r: hD^>-tf>X 

^ F(Ns)#: (16) £f#£ 0 i®^hn^*>^7t>7^ Ffr (16) 

(1 7) £f#£ 0 f#&tlfeN-T;i/^;i/#: (1 7) J^-h 
fete, i/\7^ Ftr^/Wblts ^tl/7^f> (18) £#&o ZL<Di?#l< 

(18) ^>-t? ^S^DP^Vck ;v^rzi>A^;v^>fg#:§ 

sati©^^^A (i9) ^i^-r^^-et&o 
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0) 




%fcs -$£5£ (1) fciblt § D - TS^IittT® J; 9 fc btiit^ ^ 
t§§o m%.l£s (1) £:fc^TT^C(=0K BistFn^^S-pS, 

£®i§r»s (2 0) fc^3V>Ts Bm*G&E©;ffi?g£Jfoft\ g^c& 

wmz~£wm.£tifenm%:tz>hisx, wm&zi± (2-n n (2-2) (omm.^ 

mt^m^xnUm^iJ^T ^ > (2 1) -\^#tf-<S 0 $J;U;£E UTFmoeX 
y (2 1) SDMF, NMP, ¥?UU*p>te¥(Dmm^Wi*X>&mzjit;\\Z 

THOAt s HOBt ^(DMwt$.W;MM t-h&izD i cm(Dm&M%m^xm 
m^tu^ym^m^^^^txT^ p (22) ^fc#M„ 
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J z 

G O 

(20) (21) (22) 

£fz, (2 1) tMbtil DMF, NMPs ^DD^^>&^ 

*r$B$£&*K h u m^i/T ^ > N v r d t.vi/^^-;i/T ^ > s t? u > s n, 

$6>fc, (2 1) tMbtil DMF, h;i^>, ^nn^^>^ 

W±©j;^at^toXT;Kl 3) , (15) s (19). (2 
2) s (2 3) »^fft* J; WSft^ i ttA;i/^>i (1 

;i/ (2 3) »TAU EK Dl^^tL^nA, E, D^fe?>^\ f;fc& 

(2 3) &TFA (h'j7Mnii) 
-r££fcfc«fct)s #;i/^>g| (l) «^^*b^;i/^>K (l 

) %m%Z-£&r^& 0 f#e>^L7c^;i/*">^ (l) &#^a^p h^:^. 
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-s hplc. nwm^tD^-vmm^ mm^j^>m (i) 



^©±g N #;i^>i>a s -7^>>>>Af ©7/1/* 'J±iilh©& r;b^^r> 




E, O 



(23) 
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<DM&mf%z-t&T»%&o m^mr^^mt -fet en 

o 

— J8£5£ (1) ^^ftMb^iifcfcfc^©^^ -€©££&£W;J:=&fJt©|g 

m^Js mmk tiy^mk mk mmk mmk =r^-m, * 

^•^>^r-fe;i/^^M©K^Js tR n tvi/d— ;k ^U-fen— ;k *W 
T^Oifi^ b^o 
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§tffis n^Ms Sfc-S/U 71//^- M<i)efs «ifimf^ilU SfrflRffi-fb^ H 

P^s ^tts <*:S3Q:ifK:«tD^^ns*»s KIP* b < H:^!)iP©;i/— Met D 
s If iA-Hfefe D ©t^ii: UTgPS#0«^ 1 // g~ 5 g N m&U 
S4©^t*0. 0 l//g~l g^fflV^o 

»J 1 TfB-lK ( 1 - 1 ) 4>©-fb^©^ 

Wangl/^> (0. 7 6mmol/g^ 2. 3g) fcFmoc-Phe(4-nitro)-0H ( 2 . 5 
g) s 2, 6-^^nDt>vVMniJF (0. 7 4 5 mL) N h° U ( 
1. 5mL) ©NMP (2 5mL) ^^*Px, gMt? 1 6 0fP B 1»bfc o s£ 

2 b o ^ & fcs JlfB±©*HjS©7Mg*£ ^ ^ y t° > 2. #) {z, 

ffifcfcgl^ (2 OmL) s f<J^> (2 OmL) , NMP (2 OmL) 7? 2 mm 
Mbfeft, i§ ^ ^ fcfl^ D M F t 3 0, ^^PD^^>T 

Xg2 FmocSOlS 
X@lT#&tbfe^fc s 2 0%txijj?>©^| (2 5mL) ^P^Tl 

(2 5mL) %M?LT I OfrmEimg^ «£&£5febs NMP^ ^PD^ 
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XS2"C^&tl&«JJi2. OgC, 2, 6-^^DD^>^Mn'JF ( 
1. lmL) s 2, 6-J]/^$» (1. 6mL)s NMP (2 6mL) £#Dx. 

mtm—^X • 2 7kfn#) (15. Og) ©NMP ( 3 OmL) • E t OH ( 
1. 5mL) $8$g£ N X®3T-f#?>tLfc^ji|fl . 5gtMtlI16« 

m^^tc^ Rjfi&m&ftt'gs nmp, ^^DD^^>^^ti^tL3in-ro# 

Xg 5 >T 5. K3»©«KS 

XMA-^m^fitd^mi 0 Omg^ 7$)\/mM7YM (5 0 Omg) s 
-t?> (3 2ml) jSttfttx 8 0JgC-el 6 BSfigjB#ft£ N UMWmtWI*, 

y*?-)V7.)v*3ci/ Ks NMP, ^^PD^^>-e^n^ti3m-ro^flg^^ 

X|g 6 jftttHS 

(7k • T-fe h — h >; ;w zti^tio. 0 5% s o. 0 4%h'j7;i/^n 

@M)£0. 4mgffco 
MS(ESI MH+) : 4 8 3, 4 8 5 
CHNO : C24H16C12N205 

mmm 2-12 
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mmm 1 3 

s mmmi^M^ tm&LXsx-eti&Xsitwm doomg) c N M4hM=.xx • 

2tM» (1. Og) ©NMP (1 OmL) • Et OH (0. 5mL) §t§ 
iq^tSai 6^^SJJ&^-&fc^ MJfr«££E£§s NMP, i?^QD^^> 
T*ft*ft3!IiroWJ8g&ifc#bfco H&tlfctltNMP (5. OmL) s 
7'J/V7nY^F (1. OmL) ^iP^Ts 80J^C-^, 1 6 Nf^M^^^fe 
f^s M^§^^l^#s Ks NMP, ^^nn^^>t^ti 

, ^ti^tiO. 0 5% 0. 04%F'J7MD||tl) £ffl^TfftM£f? 
l\ gl^JtJ£0. 7mg|ffco 
MS(ESI MH+) :5 3 8s 540 
CHNO : C27H21C12N305 



WO 02/28830 



PCT/JP01/08489 




3 5 



WO 02/28830 



PCT/JP01/08489 



1 



1 
1 


ill Pa 




KC 


KG 




u 
n 


u 
rl 


H 


H 


483, 485 


9 
L 


r 


u 
rf 


M 

n 


II 

n 


501, 503 


6 




H 


u 

H 


1 1 
H 


528, 530 


A 

H 


we 


Li 

n 


H 


1 1 

H 


A ft -7 a. ji n 

497, 499 


0 


Uri 


u 

H 


H 


H 


499, 501 


c 
0 


(4 

n 


Me 


u 

H 


H 


497, 499 


7 


u 
n 


Br 


H 


1 1 
H 


562 


o 


ij 
n 


tert-Butyl 


H 


H 


539, 541 


n 


u 
H 


N02 


H 


H 


528, 530 


I U 


u 

n 


CI 


CI 


H 


517, 519 


1 1 
I I 


LI 


CI 


CI 


CI 


619 


1 o 
I c 


D ~» 

Br 


n 

Br 


Br 


Br 


799 


1 0 

lo 


2-Propeny 1 ami no 


H 


H 


H 


538, 540 


o n 


H 


F 


H 


H 


501, 503 


30 


Me 


H 


H 


Me 


511, 513 


31 


CI 


H 


H 


CI 


551, 553, 555 


32 


1 1 

H 


COOH 


H 


H 


527, 529 


33 


H 


CON (Me) 2 


H 


H 


554, 556 


04 


H 


i"» r™ 0 

CF3 


H 


H 


551, 553 


00 


Li 

H 


ft 1 1 1 A 

NHAc 


H 


H 


540, 542 


oc 
00 


H 


NH2 


H 


H 


498, 500 


/I 




H 


H 


H 


498, 500 


70 
/ I 


Metnoxy 


1 1 

H 


H 


H 


513, 515 


7°. 


C 1* M 1™» V if 

ttnoxy 


H 


H 


H 


r~ n~y r~ ft ft 

527, 529 


74 


Benzyl oxy 


H 


H 


H 


589, 591 


75 


Butoxy 


H 


H 


H 


555, 557 


76 


Isobutoxy 


H 


H 


H 


554, 557 


77 


H 


OH 


H 


H 


499, 501 


78 


H 


Methoxy 


H 


H 


513, 515 


79 


H 


Ethoxy 


H 


H 


527, 529 


80 


H 


Benzyloxy 


H 


H 


589, 591 


81 


H 


Dimethyl amino 


H 


H 


526, 528 



mmm 14 & ( 1 - 2 ) ©^ti©^ 

^Jl©l@4^&tifeil3 0 Omg^ *J7^-v?mM7km (1 
. Og) i:^>-*£> (30ml) ^MtLs 8 OjgCT" 1 6 ^KJKW^n RJfom 
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h-bu;K ^eaveno. 05%, 0. 0 4%F'J7Mds^) 

MS(ESI MH+) : 5 5 9, 5 6 1 
CHNO : C30H20C12N205 




mmm 1 5 -ass* ( 1 - 3 ) ^co^t^co^m 
^ ( 1 - 3 - 1 ) (D&m 

MS(ESI MH+) :4 9 7s 499 
CHNO : C25H18C12N205 
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R5 R6 




CI (1-3) 




Ul (1-3r1) 

mmm 1 6 

mmm i ©m® 4 e> nfe^jit loomg^i, 8 - ^ ? ^^mmykm^ 

MS(ESI MH+) :5 3 3s 535 
CHNO : C28H18C12N205 
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(1-3-2) 



mmm 1 7 ( 1 - 4 ) ^©^ t>©i^& 
^ ( 1 - 4 - 1 ) ©^ 

^jte^j 1 (DJim 4 T-f# & titzmm 3oomgt, h - ? $ frTJl/y* t f 

(1. 0g)^^>(3 0ml)i«cfifc^ 8 0ftCTl6I^Wt 

tt3ia*rottfiig*^#bfeo ^©gu «jETia»$*&o f#e>nfc#flt^s 5 
05%, 0. 0 4%h'j7;wniiM) ^m^xmm^n^ 

MS(ESI MH+) :4 6 9s 471 
CHNO : C24H18C12N204 
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R2 




mmm 1 8 

»J 1 ©Xg 4 "C§ & tifcll 3 0 0 m g 2, 3-ft7x>i?M 
m^rhF (1. Og) s ^>-fe"> (3 0ml) 8 0gC 

T-i6H#p^mm^s &j&miL&ffc%-* v**-)^^**/*^ nmp^ s^d 

hiJ;K ^ti^tiO. 0 5%, 0. 0 4%h'j7Mn|rHM) £ 
MS(ESI MH+) :4 7 5s 477 

4 0 
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(1-4-2) 

mmm 1 9 ( 1 - 5 ) ^oih&mo&m 

MS(ESI MH+) : 4 6 1, 4 6 3 
CHNO : C22H18C12N205 

mmm2 0-2 4 

mmm 20-24 ©^tj&s mmm 1 ©xg 4 r**# & nfe^ai ioomg 




CI 



(1-5) 
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R2 MSjfeMft (MH+) 



1 9 



Me 




4 6 1, 4 6 3 



2 O 



2 1 



2 2 



2 3 



2 4 




5 8 5, 5 8 7 



4 8 4, 4 8 6 



4 8 5, 4 8 7 



5 3 3, 5 3 5 



5 3 3,5 3 5 



mm 2 5 ( i— 6 > ^cd^^j©^ 
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t-^D7>f h* 2 0 Omgs 2, 6-M^>4 0 0//U^^nn^^> 

f#£»tLfe^Sii's T'Jj^DY^ F200ul, l^ti^'J >^A600mg. NMPlml£ 

mmits MJ±Ts ^^-&feo ^CD#5>tLfc^i^DBU 200^1, 2-*)Vj] 
r h^^y— ;i/400/z 1,NMP 500jul%Jmz.s 2411^1^^51^ M 

mm^s NMP20ml,T^ V)]/WL 1 0 Omg,H0At60mg, DIC 70ul©Jli^Jp^ s MU 

fco ^ ©lit d n ^ ^ > 5 m 1 (^>^U^» tf^ 

(F'J^nA^>Mx7^» r>A(iv)^^n y K20mg^r;i/p 

D^> s NMP N ^^PD^^>T^ti^ti3|H-ro^|^^bfco fffctifc 

S'Jbfeo f#£>ftfc*£&ag«&U M*BHPLC (SYMMETRY 19*50mm ^MtK : T-fc 

h-h y;weaveti,o. i%tfaa!3) izxs *»mu nmh^x^^v 
msm 2 6-28 

mmm 2 6-2 8 ©^tu^ §^$i 1 ©x@ 4 -e# & titcmm ioom g 

£*ti*titt&'f&*\s7 << >WM%&^ 7;i/*;w\7>f 
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3 



mmm 



2 5 



2 6 



2 7 



2 8 




MSSiil CMH+) 



4 19, 4 2 1 



4 3 3, 4 3 5 



4 4 7, 4 4 9 



5 3 7, 5 3 9 



mm 29-32 

±mm i (Dmmm 29-32 <Dih^m±, *MHttfoT&wm&%jHM& 
mm 3 3 
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mv\ msminm5tmmvx^hitmm (i o omg) t s NMP20mi, 

i^^;i/T^> 1 0 Ouh H0Atl2 0mg, DIC 1 4 0 julOMlziU^ MM. 

T2.5^»bfco mz, &.mmm*vfr%mm%m,*s#vv*#>. nmp, 

(zfc • r-fe h - h »; ;k ^ti^tio. 05%, 0. 0 4%h'j7;^nffi8t 

HWJ 3 4 

1 (D Jim 4 bfeWJJi 5 0mgt s NMP20ml 3 *te*r & hU7;i/ 

^-n^^;V7^;Ht 1 0 Omgs HOAtl 2 Omg, DIC 1 4 0 ^©JUfcinx-s 

(7j< • 7- -fe h U;K ^fl^flO. 0 5% N 0. 0 4%h'j7/t/^Dff 
3 5 

^M^J1X@5 ^|5]«bT^bfe^l (10 Omg) fc N mtm— 
XX • 2 7kfn#3 ( 1 . Og) ©NMP (10 mL) • E t OH (0. 5mL) 

^>t?Wti3|f«^lfeo If^nfefltNMP (5. Om 
L ) s K'jy>lmU McSt^ lml^Dits 2 B^HJifr^fc 
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5 %©7jc^^-r§ h U 7;i/^-nff^ 1 BtMSbs fS^5MUfets M 
s ^U^'tlO. 0 5%, 0. 0 4%h'J7MDiiM) ^fflV^TltSS^T 

mm 3 6 

SU©H;»J3 5©i^J^fi§#;£ffll\ ^bfco H»!|3 5 ©^fbfg— X 

x • 2 7KfptJMbTt#e>^fe©j§i^s 5 %©7K&^r-r£ h y^uwm 

tlWIU ©J3i£3B!lbfc^ MffiTfcTMIgbfeo ^©^ ^J£?$f* 
^DYh^77^ (tK • T-fe h — h u;k ^ti^O. 05 0. 04%h 
'j7MnSi^t) £ffl^T#tS^TV\ ^lt^tiUMO. 2mgf 

^Kg0d 3 7 — ( 1 - 7 ) 

x@ i mmcDmm 

Wangl^> (0. 7 6mmol/g N 2. 3g) (3Fmoc-Phe(4-nitro)-0H ( 2 . 5 
g). 2, 6-^7nn^>vV^7niJF (0. 7 4 5mL) , fij^> ( 
1. 5mL) ONMP (2 5mL) mffi.*Dii%.s Sfi-el6^i^bfeo ^ 
^•^tl^i t ^ & fciSg§ D M FT 3 @ N ^nn^>T-3[ik NMPt 

2 0#fc# b fe o £ fcs *tWg±©^BO&©7k@t*£ 3r-v ry > 3 #) fc s 
«^ (2 OmL) s (2 OmL) s NMP (2 OmL) T 2 

3 [l]-ro^#bMJ±TT^Jt^^fco 
X@2 FmocSClS 

X@ 1 T*f# & tifcltJJgfcs 2 0 % 'J ^ XDmWL ( 2 5 m L ) fcinit-T 
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(2 5mL) SMtlO^K^t, «££R&£U NMP S ^nn 

XS2"r#e>nfe^J3i2. Ogts 2, 6-^^DD^>^MniJF 
( 1 . lmLK 2, 6 -;i/^> (1. 6mLK NMP (2 6mL) £#0 

^fblgX *X • ( 1 5 . Og) ©NMP (30mL) - EtOH 

( 1 . 5 m L) mm%, X@ 3 & ftfc^flg 1 . 5 g fcflD^LT^fi 1 6 0#Hg 

Ig4tf &nMllOOmg^ 3, 4, 5, 6-rh7MFn7 
(5 0 Omg) s ^>-b?> (3 2ml) iS^iit, 8 OJgCC 
16«m ^^;i/;*;M^>h\ nmp, ^nn 

**>^*ft^ft3|II?^^£ift#b;fco MffiT^^^feo f#£ 

tbfe«fflgfc: N |M2 0mL^Bl 9 5ftCT16^P»i, 
£B£^s ^^^VX;^*^^ h\ NMPs V7UU*$>-£^;Mfi3mT-D 

X*S6 J»flg 

(zK • h - b U ;K ^ti^tbO. 0 5% 0. 0 4%h'j7M 
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MS(ESI MH+) : 4 8 7 S 4 8 9 
CHNO : C24H20C12N205 

mmm 38-5 1 

mmm3 8-5 i©^t)^ ^n^tiMm-t^mmymmm^mmms i 
ig5 tit jew mun^ 7 hmmcDJim^m^^h^rnvtzo 
mmm 52-54 

mmm 52-54 (D^m±, *n*tittj&TzwmM&83&&m\t\ mm 
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jjjjjgj A MS^Sflffi (MHO 




487, 489 



523, 525 
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489, 491 
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513, 515 



487, 489 



447, 449 



565, 567 



503, 505 



517, 519 



501, 503 



WO 02/28830 



PCT/JPOl/08489 




511. 513 



477, 479 



525, 527 



477, 479 



511, 513 



o 



mmm 55 & ( 1 - 8 > (D^m^m 

Jin 1 Boc-Phe(4-N0 2 )-0Et©i§m£ 
Boc-Phe(4-N0 2 )-0H 5 g\ 1 - ( 3 - ^)VT ^ J 7D t!;V) - 3 
^ YUWM 3. 0 9g, — ;v 5mK 
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7m±hv^^7Kmm, mukm^-nm^htc^ «-7^^>>A«b 

IR* 4 . 6g 

H-NMR (CDCI3) 6 1.25 (3H, t), 1.40 (9H, s), 3.05-3.35 (2H 5 m), 4.20 
(2H, q), 4.60 (1H, m), 5.10 (1H, br), 7.35 (2H, d), 8.15 (2H, d). 
Xg2 Boc-Phe(4-NH 2 )-0Et 
Boc-Phe(4-N0 2 )-0Et 4. 6g, 10 X^^P^A^m ( 5 0 %^tK) 9 

IRS 4 . 4 g 

H-NMR (CDC1 3 ) 5 1.25 (3H, t), 1.40 (9H, s), 2.95 (2H, br), 4.15 (2H, 

q), 4.45 (1H, m), 4.95 (1H, br), 6.60 (2H, d), 6.95 (2H, d). 

Xg3 (2S)-2-7^-3-[4- (4-^5^-1, 3-i?**V-l 

, 3 -isn Fn-r v^f > ))/- 2 — r;v) 7^-;i/jrnb o ^->it 

Boc-Phe(4-NH 2 )-OEt 2. 7 5g, 3 - * ^ ^Mik? $ )VW. 1. 67g, ^ 
4 0ml ©M§»Iilfco »»3i^-;i/*jDjt 1 NffiKs 1 N 

L«§®Slfco ^tl£^1t>T#fc#bT#fc (2S) -2- (t-y 
h^^T^y) - 3 - [ 4 - (4-^3^1/- 1, 3-^^V-l, 3-^t 

Kn-r v-f > K— ;v- 2 — 7i^]7Dtt>i ^^;i/^^^;i/fc4 

tifc^tJ^^lt^^;vT»b^^tJ§#feo 
irs 1. 9g 

H-NMR (DMS0-d6) 6 1.15 (3H, m), 2.65 (3H, s), 3.10-3.40 (2H, m), 4.15 

5 3 
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(2H, m), 4.30 (1H, t), 7.40 (4H, s), 7.65-7.80 (3H, m), 8.70 (3H, br) 

X®4 (2S) -2- (2-^no-6-^^;i/-^>v^;i/7^) -3 
-[4- (4-^;i/- 1, 3-^^v-l, 3-^tFn^v^>F-;v 

2-^nn-6-^^glfi 8 8. 2mg\ 1- (3-^^;i/T^ 
^rntVl/) - 3 -^KtUV^J-i ^ Fi&ftig 9 9. lmg\ 1-tKn 
^Pi/^>^ h U 7V-/1/ • 17M 7 9 . lmg\ h'Jx^7^> 10 
7jllU (2S) - 2-7^-3-[4- (4-^^-1, S-VttV 

-l, 3 Fn^ v-r > K— 2 ->r;i/) 7 x-^]7n t:^->ffi ^ 
i&@£±i 1 0 Omg\ i^^Dn^> lml®i#||§4 5°C 

iRS 110. 6mg 

MS (ESI, m/z) 503 (M-H)- 

XfM5 (2S) -2- (2-7nn-6-^^/l/-^>vM;i/7^) -3 

-[4- (4-^^-;i/- 1 , 3 -yt kd-t v-r > f— ;i/ 

(2S) -2- (2-7DD-6-^^;i/-^>^/l/7^) -3-[4 

-~(4-*>;i/~- 1 , 3 -i^^v- l , 3 -^t kd-t v>r > h*— 2 - 

MS (ESI, m/z) 477 (MH+) 
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CH 3 

(1-8) 

mum 5 6-6 3 ( i - 9 ) ^©^^©^ 

mums 6-6 3(Dih^m±, ^ti^timmt^ti^ymuM^m^xm 
urns 5ii4, 5 hmm<Dzm*mz>zk.-e<&m\si£o 

3-^dd^>v^iJ ^;i/^"U F 5 0 0mgJ:fh7tFu77> 3ml 
©?!i-£rtJ£-5 o°C£^£PU l . 6My;i/7;i/^;i/'jf>>A -s^ 

fcs in *BMb^-h u^A*»«T«^bfeo h;^>-e^#ms 7kM*m 

p l cmmvmmit^m^mtzo 

l$LM 2 44mg" 

H-NMR (DMS0-d6) (5 7.68 (1H, t), 7.80 (1H, d), 7.88 (1H, d). 
MS (ESI, m/z) 223 (M-H)- 

3-7"D^nD^>% , >5 0 Omgs 9- h 5 b FD77>3ml0^tl 
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y/r h^fc. FD77>/x^>t*>itl . 3ml§ML 2 Iff ISlt 

mzmtzo urn 3i7mg 

H-NMR (DMS0-d6) 6 7.40 (1H, t), 7.60 (1H, d), 7.70 (1H, d). 
MS (ESI, m/z) 233 (M-H)- 




5 6 
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Mt&W D MSHillHfi (MH+) 




5 3 1 
5 4 1 

4 8 1 

4 9 8 
5 1 1 

5 3 1 

5 3 1 
5 4 2 

5 6 3 (M-H) - 
5 8 8 (M-H) - 
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mmm 6 4 

mMM4-zmi?tifz4h&m ciomg) tt*t?;—)v 0. 5Mitm»u 2 

. OMh 'J^^>'j;^7^^> ^1?->S8$g (0. 3 0 3ml) £;>?D;t 
Omglffeo 

MS(ESI MH+) :511 s 513 
CHNO : C26H20C12N205 

mmn 6 5 

mmmQ-^n^ntcih^m aomg) jv 0. smiwu 2 

. OMh V*&)\'5/V>Wr\?*#> ^*y->mm(0. 3 0 3ml) Sj&D*. 
fcO-fe^M-e 3 0«bfeo M«%MJ±Mlgf^s Wft^nv h ^ 7 
(tK • ^-fe h- h U;K ^fi^no. 0 5%, 0. 0 4%h'j7Moii 
^f) £ffl^T*fSi<£fjH\ i6fc^tBWI3mgHfe, 
MS(ESI MH+) :511s 513 
CHNO : C26H20C12N205 
6 6 

l^t#&tLfc<b^rtJ (lOmg) ;i/ 0. 5mlt:im 2 

. OMh u^^;v->u;i/^^v^^> ^-y->^(o. 3 o 3ml) £#nx. 
(7j< • 7*-fc h - h u;k ^H^tio. 05 % s o. 04%hU 7;i/^-Df^^ 

itW) £fflV^*tM&fT^s i6^tg«3mg#fe„ 
MS(ESI MH+) :4 9 7s 499 
CHNO : C25H18C12N205 
6 7 

«l 2 9 T# h tifclh^ ( 1 0 mg) £ ^ y — )l 0 . 5 ml fcjgi$g U 

5 8 
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2. OMh V *?-J]/i/ V)]/*>7>V*?> ^V->mm(0. 3 0 3ml) 

?<< (tK • T-fe h - h >J;K ^fi^fhO. 0 5%, 0. 0 4% h U^l^nf^ 

MS(ESI MH+) : 5 1 5, 5 17 
CHNO : G25H17C12FN205 

mm 6 s 

mnm 3 8 tife-fb^ ( 1 0 mg) § * # ; —jv 0 . 5 mi izmm u 

2. OMh V *3-)\si/V)V*JT^J*$y ^V->mm (0. 3 0 3ml) 

7^ (7K • T-fe h — h U;k ^ti^no. 0 5%. 0. 0 4% 1 'J7j^nt 

MS(ESI MH+) : 5 3 7. 5 3 9 
CHNO : C23H18C12N205S2 

mmm 6 9 

mmM4 8^m^tirzih^ (9 . 5mg) 0. 4 7 5mlfc:M 

$SU 2. OMh 'J^f/1/^'J/I/^7V7^> (0. 2 8 8ml 

h^'^7^ (7j< • T-te h- h ^ti^'tiO. 0 5%, 0. 0 4%h'j7/l/ 

MS(ESI MH+) : 5 1 7. 5 19 
CHNO : C26H26C12N205 
HSte#!l 7 0 

HJfe^J 3 7 & tlfe{b^t) ( 4 . 4 mg) * t< ^ y -;V 0 . 2 2 ml t» 
U 2. 0Mb'J^^>iJ/l/^7^^^> ^3^->$8$& (0 . 13 3ml) 

5 9 
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^^-f (zfc ■ T*z Y=. h U;K ^ti^no. 0 5%s 0. 0 4%h'j7Mn 

MS(ESI MH+) : 5 0 1, 5 0 3 
CHNO : C25H22C12N205 




CI 



(1-10) 



6 0 
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6 

mm A Msnjiifi (mh+) 



6 4 H/ 5 11, 5 13 



6 5 



6 8 




°Vp- CH a 5 11, 5 13 



vp 



6 6 T~"Vj? 4 9 7, 4 9 9 

o 




6 7 WJ* 5 15, 517 

*■ 

0 



° Vi3 5 3 7, 5 3 9 

0 



6 9 5 17, 5 19 



0 



7 ° ^^y^ 5 0 1, 5 O 3 

0 



6 1 
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lommmi i~8 KD^mtrmo^m^mvr^o 

7 1 

im 3 6 tmmizvTs g»§2. 3mg?#fco 

7 2 

o °ct- l b^PbTO^ T^Vii)\y^ymt>^ v rn tvv^x^;H» ( h;t^ 

>p)3 4 § 5 0 5 ul#n;ls IStSIT 1 Bf feElJIJfbfco S^§M§ 

J3t£ift#bfco ^©#s IffTM^tfco #6>nfe^J§g^ 5%©7jc§^W 
nh'j7MDSitlWIb $tJ§g£3S<Jb felts MffiTfcTMIfb 

05%, o. 0 4%h'j7;i/tniitt) §fflV>TMM^TV\ 
0. Omgffco 
7 3-76 

H»J 7 7 



7 8 — 8 0 

mm 8 1 

6 2 



WO 02/28830 



PCT/JPOl/08489 



mmm 8 2 

turn m. 6 omum 8 2 (D^m±, mnm3 7 tmrn^vx, nm-r&u 
m&m^x, BKjyo%i. o m g#L 

mnm 8 3 (2s) -2- (2 5 6-^DD-4-rf7^;- u^-^w 

-r;i/T^y) -3 -[4- (4-^^-;i/-l, 3-^tF 

X® 1 (2S) -2- (2 ) 6-^^DD-4-rh7V-'J/l/-^>^/l/ 
T^y) - 3-[4- (4-^^))y- 1 , 

f;i/7^7Pt;i/) -3-^^;i/*;i/^^^ ^ KJg^3 Omg, 1-tF 
n 3^>^> ^ h U 7V-/1/ • 1 7kmm 2 3mgs h U ^JVT ^ > 1 5 m 
gs (2S) -2-T^y-3-[4- (4-^^;i/-l, 3-^^-^rV-l 
, 3 -^t Kn-r v-r > K— jv- 2 ^^^;i/]rnh^>lt 
s^^l/ mit±g 3 5 m g\ ^^DD^^>5ml (DU^^UX 3 B Pel 

- T-fe h - h u jvn-^mmxmm, m®.t% z t iz ^ t> mm^m^m^o 

IRM 2 2 m g 

MS (ESI, m/z) 591 (M-H)- 

IS2 (2S) -2- (2 ) 6-^^DD-4-rh7V-'J/V-<>VV;i/ 
T^y) -3-[4- (4-*^)l- 1 , 3~^2h^V-l, 

(2S) - 2 - ( 2 5 6-i;^nD-4-rh7V-'J/l/-^>VV;i'7^ 
) -3 -[4- (4-*^;i/-l, 3-^^-^-V-l, 3-^fcFD-fV^> 

6 3 



WO 02/28830 



PCT/JPOl/08489 



P— JV- 2 -4)V) 7i~jl/] 7nW>l if/Vx^r^2 2mg N 4N 
Wtefo%&SM~t%> *Jjr*yr>mWL 10ml ^tK 10ml OI^US 8 0 

— Bfta#bfco mm^m^vmmm^ ihhplc«u mmt^ ( 

MM1 9mg 

MS (ESI, m/z) 563 (M-H)- 
&4b\ 2 , 6-^^PD-4-rh7V-'J ^SMilis OT© cfc a fc^ 

2, 6-^^DD-4-^M^|fil (p<^^U^^) 5 0 0mg^ 
* ^ y — ;i/ 15ml ©m^fc 2 M h U ^ U yWTV* # 

IRS 6 1 2mg 

H-NMR (CDC13) 6 3.95 (3H, s), 4.00 (3H, s), 8.00 (2H, s). 

xi2 2, 6-^^nn-4-AM^>gIfi y^;v^x^;v©^ 
2, 6 -i^nn-4-p< h^r^*;v^-;i/^m» ^tSM/^^I/S 6 
Omgs TkSt-fb^ h U A 8 5 m g s 7j< 5 m 1 s r f7t FD77>5ml© 

jb^ris i mmmwlfto 1 n ittf^bfix^^itHiiJ; ttt 

IRS 5 3 0 m g 

H-NMR (CDC13) 6 4.00 (3H, s), 8.05 (2H, s). 

x®3 2, 6 -^nn-4-#;w^;i/gcm»£ ;><^;i/M^;v©i^& 

2, 6 -i;^DD-4-AM^>glft ^f;i/x7sr;V3 0 0mg, 
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m^JVl 2 6^1^Jax.fco ^DfcM§»Jb^tr«fc (NH4) 2C03 13 6 
lUM 2 7 7 m g 

H-NMR (CDC13) S 4.00 (3H, s), 5.90 (2H, br), 7.75 (2H, s). 

Xig4 2, 6-¥?VU-4-^TJ%;&mM. ^^-)\y^-^)]y(D^m 

2, 6 - ^ ^ n D - 4 - */W^Ml§iy f r/V 2 7 7 m g, h 
V7JV3ruBmm7km3 1 5^1. t°U^>5 4 2//lh^t>5ml© 

1R* 187mg 

H-NMR (CDC13) 6 4.00 (3H, s), 7.60 (2H, s). 

b V -7^;i/^ > 2 6 6 m g h b > 5 m 1 ©vg^-^ 10 0 °CT* 3 B f§$£# 

Lmmm^ P L C-eiSlSMb^ft^#feo 

iUM HOmg 

H-NMR (CDC13) 6 4.00 (3H, s), 8.15 (2H, s). 
MS (ESI, m/z) 271 (M-H)- 
IS 6 2, 6 - ^ ^ D D - 4 - r h 7 V - 'J /^lSi©^i 

2, 6 - ^ ^ D P - 4 - r h 7 V - 'J /^lf f /Vx7 r/t/ 1 1 Omg 

6 5 
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s 1M BBr3§Mt5^DD^^>^i0. 5mlt^nn^^> 

5mi (Dm&m%-mnnLfeo Dn^^>«»h utt^fcto 

IK* 3 5mg 

H-NMR (DMS0-d6) 6 8.20 (2H, s). 
MS (ESI, m/z) 257 (M-H)- 
mMM 8 4 

7 iz^rmmm 8 4 ©^t;s^bfco 

2, 6-^^nn-4-^^ >^/i/*-/i/7 ^ y glf iii, WT© 

^y-;V5ml(D^tJ§ 1 0 0°C-e3^HJt#bfe o SJSffl[*«l&bfe« 
IK* 180mg 

H-NMR (CDC13) 51.50 (9H, s), 3.95 (3H, s), 6.65 (III, sj, 7.40 (2H, 
s). 

x@2 2, 6-^^pd-4- [if* (^^>^;i/^;v) 

2, 6-i?^DO-4- (t-7h^>AM-jP7^) Slf^^V 
J^WH 8 0mg-(3 4N^7jc^§^*-r^>^^-^^>^Ml Oml^Ox. 

6 6 
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% —mmn b & 0 ^do^>§i ttt ma b t# e> ti 

N^>$g-£$g&-cSSk «^t-£££fc:<fct)s glMfb 

l&S. lOOmg 

H-NMR (CDC13) (53.40 (6H, s), 4.00 (3H, s), 7.35 (2H, s). 

x@3 2, 6 - >x/i/*-/P7 ^ ; §If 1^ f 

1 0 0 m g s 1 Nzfc^fb?- h U AtK^ 3ml, ^ y — ;i/ 1 0 
JRS 60mg 

H-NMR (CDC13) £3.10 (3H, s), 3.95 (3H, s), 7.10 (1H, s), 7.20 (2H, 
s). 

0 0mg^»J8 3CD*;i/sl?>g^^(Z)Xg6 fcratdfcbTB^^fco 
IRS 5 0mg 

H-NMR (DMS0-d6) d-3.20 (3H, s), 7.30 (2H, s), 10.40 (1H, s). 

H;»J 8 5 

{bbfc&<D£IMbfco f#^tife^ll OOmgfcNMP20ml N h'Jx^ 

6 7 
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SffTSi^tfeo ft^tifc^^, 5%C07K^mT^> h 'j7MDi 

i-eiwiu arn^asijbfef^ MJETtr-rassbfeo ssj±m 

^DYh^77^ (tK • T-fe h - b i; ;k ^tL^tLO. 0 5% s 0. 0 4% 

h <j yjv^rnmm^m) *m^xm$k&?f\,\ g7t^-r»j 8 5 <o^m 

§29. 3mg||fco 
^«|J 8 6 ~ 8 7 

h b fe o ^7 t^-T^M^J 8 6(1 Ifi?JfeS17. 4mg, HJg^J 8 7 




6 8 
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7 





Re 




E (MH+) 


85 


Methoxycarbonyl 


541, 


543 


86 


Acetyl 


525, 


527 


87 


Cyano 


508, 


510 



urkat (ATCC TIB-152) <D\CM-l^<Dffi&&mmTZmfcWm<DmjJ&M%.\s 
fzo 96>>^;vcDT-f ^D#^— 7°U— b (Nunc Maxisorp) dlgffirtA (0.1 
M NaHC0 3 , pH 9.6) T#fX Lfcfli^l t hVCAM-1 (R&D systems) mm (500n 
g/ml) *100/zl/i>i.;i/in^.N 4°CT— Rfe-f >^ra<- h bfco fgl^bTV^ 

iwcAM-ittPBs-einiv»-r§ zhizx*) m^ito v?*.—* 

H^M^) §PBS-e4fgfc#^bfelI« (H«B) *150//l/>>^;i/Snx. s 
^TllM-f >=3r3-^- h bfeo »BCDiSf|t, PBSTlIU^^^b 

o 

Jurkat*§^>^yn3^-r— ^ v ;i/^m (SIGMA. J^TDMEMiiD?^) tr2H] 
^#bs 10/zg/ml©Calcein-AM (flJ^fr&^S) ^^DMEM*T37°C, 30^Hg s Bf 
ffi t T -Y > J- ^— hnoht^D ^t^att b fcflL &£i|gff ft (20mM HEP 
ESs 0.1% BSA^lir$fDMEM) fcH»»bfco 

h fc^^®r«#f^bfc«^©ylS©Mmt)«^50/iljDXs M% 
fcm3teW»bfcJurkat«BIJia (4xl0 6 «/ml) £50/zWnx. («JH^*100/zl 
/r>^;v) s ^M"T30^-r h bfco r^-hlMS^ (IKA MTS-4 

) ±^800rpm N 30#H8Jg«U ifi-fe6:««*|»* , r-5 £ ilfc «fc lPg£-bTV> 
&^tt£^fc 0 m^^V-hU-^— (Wallac 1420 ARV0^;i/^^;i/£ 

6 9 
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mm&M : 485nm s ss^&s 5351m) 0 ^^m^nt^m^mmcm-uz 
it 6) nfrum$gm%3k 8 c^to 

8 9 V C A MPMrgtt ( VCAM-1/ a A/3 v -fe j ) 

>5^U >a4/?7£|§3EjlbTl>£CI^ft^n£;ft,W3 t hB«U Wljfi 
$fflSaWMI-8866©VGAM-l-xCD|g^r^ lit 3 MS®t* £ b fe 0 

dQ^x-JMD^J Pn^J $ — 7>- h (Nunc Maxisorp) fclSffiytA (0.1M 
NaHC0 3 s pH 9.6) T#ftibfc8Eil;t fc. h VCAM-1 (R&D systems) $g$0t (500ng/ 
ml) ^100/zl/r>3i;ViP^, 4°C^— Bfe-f >^rn.^— b bfeo M^rbT^&WV 
CAM-l{±PBST*l|ll^#-r^>^J:fcJ;!9|^V^fe 0 ^#^ s r/py^-x (^;B 

^sys) ^PBST4f§^#fKbfeiwrt mmm) mw/ii/^^mux, m. 

MremmJ h bfeo *iW$£B©|&5&&fc: N PBST-lIlIt5fe#*^Jfilbfe 

o 

RPMI-8866|fflB§10/zg/mlcDCalcein-AM (fO^IM) &*at?^;i^y n$t^ 
-f— (SIGM/U J^TDMEM^D?^5) 4 t t-37°C, 30^1^ >^^^— h1~ 

DSbfrfHsibfc^s 4mM©MnCl 2 ^t?^H» (20mM HEPES, 0. 
1% BSA£^frDMEM) fcHMbfeo 

:7V- h ^^MW-t:#^bfefl^©aS©Mmtl«*50AliJDx, at> 
fc:M^ilbfeEPMI-8866«fflia (4xl0 6 «/ml) §50/^1^^ (SH§«100 

ui/^^jv) , M^3o^-r >^-.x^— h bfco r/v— hmmm (ikamts 

-4) ±T800rpm, ZOfmMMU I^tfi^i^tar tiz£ M^-bT 
^&^«£|$^fco i^7l/-b';-^- (Wallac 1420 ARV0-y71/5^^;1/ 

7 0 
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- mm^LM : 485nm. : 535nm) 0 ££T?#£;h,fc&:%§S£ttVCAM--l 
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RiSStt IC50 (iaM) 

mm&m <*4/3i/vcam a4P7/vm 



1 


0. 21 


0 0017 


2 


0. 14 


0 008 


3 


0 33 


0 f)085 


4 
• 


0 5 


ft 02 


B 

VJ 


0 24 


n fti i 

U. U 1 I 


7 
i 


0 27 


n ftiA 

U- U 1 o 


q 


ft 77 


fl fl94 
u. \jm 


i <j 


ft 74 


ft ft34 

U. U04 


1fi 


1 1 


ft ft97 
U. \}C t 


17 


1 Q 


ft 14 
U. I 4 


9R 


c 


ft 1 fi 


HQ 


u. 0 


u. uo 


C ( 


9 R 


n n7Q 


9Q 


U. Q 




ou 


n 45 


U. U40 


00 


u. CD 


u. uuoy 


Ou 


n H33 
u. uoo 


U. UOYO 


37 
0 1 


n i / 

U. 1 4 


U. UUoo 


3A 
oo 




U. u I 0 


4fl 
4U 


n 9 >f 


U. u lo 


41 


u. 00 


n nio 
u. u li? 




ft 

U* DO 


ft A91 


43 


1 fi 


/I ft/13 
U. U40 




1 4 
1- 4 


ft ft3Q 

u. uoy 


4*5 


1 9 


ft ft1Q 

u. u 1 y 


4fi 


1 7 


ft ft49 

U, U4£ 


47 


9 1 


ft ftQ9 


4R 


1 3 


ft ft9l 

U. lit 1 


49 

""til 


2 


ft Ofi 


59 


ft 073 


ft ft1 


71 
f i 


fl 41 


ft 91 

if- £.0 


72 




ft ftft45 

U. UU4J 




fl 21 


ft flflft^ 
U. UUOO 


74 


1. 2 


0. 11 


75 


0. 79 


0. 055 


76 


1. 2 
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1. Tf3— fl£5$ (1) ^$ti§7x-;i/77->li#:J&(«cDE^ 




[Afc£Tf3-feS (2-1) s (2-2) Xtt (2-3) T?g|£;h,£S£^U 




X»C(=0) s C(-R3)(-R4)©^lftl,;5>£SU 

YfcfcJgB^lffl*^ C(-R5)(-R6K C(-R7)=C(-R8) S m&TJV^JHM 

Z ajfg-^Ba^s C(-R9)(-R10K C(-R11)(-R12)- C(-R13)(-E14) s «T 
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Ri±>> t>nmmr twit, ^n^ti, 
^;i/Ss n 7 ij -/va-est^ nfef£t7/^/i/S, mR-r^^tsM, 

Stt7;v^;i/S Ol^t^nJi^s^Are&Ji^) tIi^nfcfii7;i/3 

3^>^ ffilR7/l/3^i/^;i/^-/l/S N ffiSTJV^r/l/iijl/^-JUs ^>7y* 

Rl£R2&^bT-fg:£(2-l)xy:(2-3 )t?S^n§Si±©C=C^±t^ 
tg|UXi»ISfP©^^^bT^ J: <s R7hR8&f£l^bT — «£5$(2-l)-egt£ 
n^^_fc©C=Ci:#fc:«aSlXli^Sl©3g*^bT4)«fc<x Its R2hR5fck 
^bT-^(2-l)-e^^^i.^±©C-C^*fclg^^bT% J;<, ^fes 
RlhRl\ R2hR2\ Rl' ^R2\ R7^R8{i^tl^tL^bT— K(2-2)Ti$ 
tl§^±©C-Ch±t^|gfnXtt^tafncDJf§^bT^)cfc<, ^fcs R2^R5X 
R2' hR5(±^bT-^(2-2)T'*^tL^^±©G-Ch#{3^^B^bT 
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FD^Mgi7;i/^r:/i/Ss t Fn^MMT;^^*, /M3yy{S§7/i/ 
E fcfcfc&H^s fSMT;Vdr;i/* s mkTfrtr-)),^ i&WCDV*-)];^ m 

«r/^M (^^^^DM^^^-e^mv^) xmm^fitzi&mTj^jiy 

a (^t£Sc:'\^njiC : ?£^A,-?:&Ji^) s 7'J-/vS, -\^nTU-;i/*s 
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mmcr)^)^, m&Tj^%->M, mwr^*^& os^i-^njn^^ 

T&JI^F^i^ C(=0) s C(=S) S S(=0k S(=0)2, NH-C(=0K NH-C(=S) S CH2 
-C(=0)s CH=CH-C(=0)©V>-ftl^£giU 

jot j' »^tx^ti|pj— -e&n&^T% j; <s 7kmm^s swf>m^ 
s tib^ o) ikxi (4-i) ~ (4-5) -nm^ti^h^m^m<o ] 
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2. AibK — JKsS (2-1) X& (2-2) "C^nsS^U R1A^R14^OT1 
' £R2'^ ^ti^ti, tK^M^ \mcr)V*)vm (i^tArnii^^ 

^r-;vS (il*i-^^nJ^£<aA/-e&Ji^) s SI>t£T;wi/S (^4t^^\^ 

^ct^^njiB^'aX-e&.g^) m^ti fci&m-rjv^-j^ 7>j-jvs 

3;fcs R1^R2, R7i:R8{i^n^tl|g^bT— ^(2-l)TS^tl^JM±©C= 
Ch±t(3^nx»^fO©^^^bT*) J:<s tfcs R2hR5ttfg^bT— AS 
^(2-l)^n§i±0C-C^*^MlT^) < l;<s Sfcs RlJlRl's R2 
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d mgMcrKirfrSis i&m.Tj\str=.)]sM, i&m.7)is3c~)isM, mwrji/*^ 
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mkT)]/*)]/^ ffi&TWn^S/Ss 3g#T;i^;i>S (I^tArol^^t 
t^j& s £;i/tf^>;vS s fil7j^jv^Jr^i3;^^/i/Ss smSfcfciJB 

3. Aifi—m.^ (2-1) Tll^tis RlhR2, R7hR8^|g^b-r^^tL§i^± 

4. A#TfB— «S!5£ (5-1) X« (5-2) ^m^ti^&^$> *) s 

gf«Ras Rbs RcWRd^|el— -<?&J!i&oT& <£<Y &mm^ 7<V>f>wC 

W s 7>J-;i/Ss ATD7U-/VS, ^«T;i/=3r;vs (i^t^rnjg^^ 
^A/r&Jiu) Tgm^tifefgMT;i/^-;i/^ 7U- ;v*TSJfe^tife^T 
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) t^f-^Ss 7'J-/m^ ^^p:f';— ;i^^>Ss hpn^MglT 
"TtL/b^ilU Sfcs Ra s Rtk Rc;&OTdfc£, ^ti^tiO^M^nm^X % X 

mmn 2 mm © 7 * - jvt ^ - >^##:^ & & ^ © ^fp^ u a § ±g 0 




(5-1) (5-2) 

5. a^-is^ (5-i) xm^tiz>mmM4mm(D7 ^-^T^-ymm^ 
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7. Ytim^mm&~emgnz>^&%, mwmsmmco? ^-kt^ -ym 

8. Y^C(-B5)(-R6)-£^£tl.5«-?&£s Ht^Il 4 fBiB© 7 ^-JPT^ - > 




(6) 

(5£cK R3fcR4fci\ — jK3S; (2-1) J3^T^iibfc©hl^bT&£o ) 
10. A#TiB— JK5* (2 4) X*m£ti%^ 




(24} 



Ra^7jc^M^ s 7>y|Ji^ ^nnl^ 7d^J1^ -hnS, 1 
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IBblfi&MM^ y^mm^s ^nni^ fn^m^ -hni, j^mWal 
&7$ys, ^j;w^^f;i/S s MK1~3©7/^/Ht* lxi±2mm^ti 

d t>mWk&%:m b T i) £ V ^ 7* — ;i/Ss g$l*£ W b T & ct D 7* u — 

11. D^2, 6 -j;^nD7x-;vSs 2, 6-^^nD-4-rh7^'J 

^-;i/Ss 3, 5 -^^DDtrU^>-4--f;i/*©V^ti^*^-rif5f<JI10 
f 3*5 © 7 1 - ;p 7* ^ - > »f* * fc & * © B3Hl$ £P§ b o £ 

12. Aj&STia— JKsS (25-1) s (25-2) N (25-3) XI* (25-4) (DUTtifr 




(25-2) (25-3) 
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13. Dtfi2, 6-^^nn7x-;vS, 2, 6 p n - 4 h ^ V V 

tm®? ->mm forfeit? ommmtewrnv 5 ziMo 

14. A^Tf3— K (26-1) N (26-2) Xtt (26-3) ^imft>Tit£;ft,£ 




(26-2) (26-3) 



n atd?ij-/1/S, (iil#f-^^nji^&#Ay-e&£i^) t- 
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;i/*-Jl/7V^ tltfclitgiX/1'7 T^E-f ;i/SCDV^T^l^^^bs i= 
fc, Ra, Rbs RcSOTd(^ ^fi^tl©P^-Til^^LT & cfc < N 

15 . D *s 2 , 6-^nD7i 2, 6 - ^ nn^-? h "ij " 
-;i/7ir:;i/S N 2, 6 -5?^ D D - 4 -fg^T;i/^r;i/^;i/7 ^ y 7 

i ess© 7i^/7- fc j« cd mmm iz&m b a 3 j^o 

16. A#Tf3-feS (2 7) 
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(27) 



R2 1 R2' ifi—m & o fe ^fH i& 4 ~ 6 © # 1/ 

D /b*g|«£^ bt & <£i^ V — gf«£W bT * £ D7'J- 

JMJ' fr\ 7k^^T» & 3 ai^Ijf 1 mmcD 7x^77^ >^^#:^ £ 
17. D#2, 6-^nn7i-;i/^ 2, 6-^nn-4-rh7yiJ 

is. Tia©«^T^na»^iia*©73:-;i/r^~>si^sfc«: 



8 6 



WO 02/28830 



PCT/JP01/08489 




8 7 



WO 02/28830 



PCT/JP01/08489 




WO 02/28830 



PCT/JPOl/08489 



19. m^mi-isco^TH^immmcoy >mmi&, 

21. m^mi ~i8<D^rnfr immm(D7 ^-)VT^->mm>fo, sfefct^- 

22. M^Jll~18©V>m^lJIf3a©7^-;i,^^->^##; s 

mum. ^mmm^-rtub^Dmrnm^rc^mmo 
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